Spontaneous dimerization of allenes in situ: an efficient synthesis of substituted 1,2-dimethylenecyclobutanes with high regio- and stereoselectivities.
An intermolecular [2+2] cycloaddition reaction for the synthesis of 1,2-dimethylenecyclobutane derivatives from the commercially available starting materials aryl acetylenes, nBuLi, formamides, and trimethylsilyl cyanide (TMSCN) has been achieved. This reaction displays high regio- and stereoselectivities due to the captodative effect. The mechanism of the reaction has been investigated by the deuterium labeling experiments and DFT calculations.